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Attorney's Docket No.: 07064-009002 



REMARKS 



Each rejection presented in the Office Action mailed March 19, 2004 is discussed below. 



Claim 3 has been amended as suggested. The suggestion is appreciated. 
Claim 1 has been amended to delete the phrase "functional component" and to replace it 
with "catalytically active". 

Claim 1 has been amended to delete the phrase beginning "whereby". 

Claim 1 has been amended to delete the phrase concerning "plaminogen activity". 

Claim 1 has been amended to clarify the term "time lag". 

Claim 1 has been amended to clarify the preamble phrase "containing essentially". 
Claim 1 has been amended to clarify the referenced fibronectin binding domain pairs. 



As detailed in the enclosed Declaration of Dr. Girish Sahni, streptokinase is a well- 
studied protein. The inventive concept is that catalytically active SK can be targeted to clots 
with fibrin binding domains and that the catalytic activity can be delayed and targeted, thereby 
enhancing the amount of activity directed to the desired plasmin-rich clot site and avoiding 
indiscriminant activity elsewhere. Various streptokinases are known, and there is absolutely no 
issue of: a) determining the minimal fragment required for catalytic activity; and b) using such a 
fragment in the invention. The use of fibrinectin finger domains is similarly well characterized. 
Prior art of record also estabUshes this point. 

The Examiner is respectfully requested to review the enclosed declaration and to provide 
a specific rationale (as opposed to a generalized statement that applies to all proteins) supporting 
the conclusion that the invention would be read by those skilled in the art as being limited to 



The designated portion of the 



Objections to the specification 

specification has been amended for clarification. 
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Specific parent sequences, and to exclude other well-characterized components of the claimed 
hybrid that were known in the art. 

In particular, the Examiner reviews the inventive concept at page 9, line 12 through page 
10, line 7 of the Office Action. Clearly that inventive concept is not limited to any specific 
parent sequence, it applies generally to fusions within the claim scope. Applicants have not only 
done experiments with four specific constructions, they have established a plasmin-dependent 
mechanism that applies to all constructions that include a component with SK activity and a 
component with fibrin binding domains that will target the SK activity to clots which are 
plasmin-rich. The Examiner has offered no rationale for the proposed claim limitation, which 
are simply reflexive, arbitrary sequence limitations that are unjustified in this case. Here, the 
inventive concept is novel and broadly applicable to an art that was well aware of alternative 
species of each of the two hybrid components. 

The undersigned respectfully requests the favor of a telephone interview prior to any 
further office action in the event that the Examiner is inclined to maintain this rejection. 

Enclosed is a $950.00 check for the Petition for Extension of Time fee. Please apply any 
other charges or credits to deposit account 06-1050. 



Fish & Richardson P.C. 
225 Franklin Street 
Boston, MA 02110-2804 
Telephone: (617)542-5070 
Facsimile: (617) 542-8906 



Respectfully submitted. 




J^itm W. Freeman, Esq. 
Reg. No. 29,066 
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IN THE 



UNITED STATi:S PATENT AND TRADEMARK OFFICE 



In re the application of: Sahni et al. 
Serial No.: 09/940,235 
Filed: 27"' August 2001 

For: Novel clol-speciflc streptokinase proteins 
possessing altered plasminogen activation 
characteristics and a process for the preparation of 
said proteins ^ 



Group Art Unit: 1652 
Examiner Sheridan L. Swope 



Attorney Docket No: 07064-009002 



To, 

The Assistant Commissioner for Patents 
Washington, D.C. 20231 

n.».1n ration Undf - ^'^ 6"^ i32 

I. Girish sahni. aged 48 years, residing at Chandigarh, INDIA, and a citizen of India, do 
hereby state as under. 

I am a Scientist at the Institute of Microbial Technology, sector 39.A. Chandigarh-1 60036, 
India. I graduated in the year 1976 from Panjab University located at Chandigarh. INDIA. I 
completed my Master's Degree in Microbiology from P«ijab University at Chandi^h. 
INDIA in the year 1978. Subsequently, I completed r«ly doctoral degree in Biochemistry from 
the Indian Institute of Science. Bangalore. India in the year 1984. 

After completing my doctoral degree, I took up my first assignment as a post-4octoral 
scientist with the University of California, Santa Barbant, USA in the year 1984. After ti^at, I 
joined the Rockefeller University, New York as senior research associate, and as Adjunct 
Faculty in 1986. Subsequently, in 1991. 1 joined as a senior faculty member at the Institute of 
Microbial Technology (IMTECH), Chandigarh. India, a constituent institution of the Councl 
of Scientific and Industrial Research, India, where I am continuing to now work on molecular 
biology and structure of proteins for the last twelve years. Presently, 1 am working as the 
Deputy Director of this institute (since 2001). 
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One of the projects undertaken by IMTECH, Chandigarh, INDIA is ''Novel cloi-specific 
streptokinase proteins possessing altered plasminogen activation characteristics and a 
process for the preparation of said proteins*'. This project was undertaken in the year 1992. 
The scientists involved in the study were myself, Rajesh Kumar, Chaiti Roy, Kanimara 
Rajogopal, Deepak Nihalani, Vasudha Sundaiam, and Mahavir Yadav. 1 am the main scientist 
(project leader) in this study. I am aware of US patent application No. 09/940,235 filed in 
respect of this project. I ain also aware and familiar with all tiie office actions, objections of 
the Examiner and the references cited by the Examiner. Therefore, I am completely and fully 
awaxe of all the facts relating to this project as well as the present patent application. 

The Examiner has acknowledged enablement limiting to sequences of figures 17b, 19b, 2 lb, 
and 22 b. However, an enablement rejection is been set with reasoning set forth in the office 
action of March 19, 2004 that there is not sufficient substantiation for any hybrid plasminogen 
activator comprising any streptokinase^ or its catalytically active fragment, and any pair of 
fibrin binding-domains derived from fibronectin, as worded in claims. 

I respectfully submit that streptokinase (SK) is a well-studied, rather tlioroughly-studied, 
protein. The structural and functional aspects of the SK are known in the art. Further, I would 
like to state that the catalytically active fragments within 5- equisimilis - the prototypic SK 
source whose SK has been the subject of extensive scientific investigations world-wide in the 
last thirty years, and which is almost exclusively used as the SK drug source for thrombolytic 
therapy throughout the medicine world ~ are also very well known. Other SKs, from various 
other streptococcal strains have also been extensively studied and found to be strucrurally 
closely similar to the SK of 5, equisimilis. More importantly, even in case of any unknown 
(new) SK, or a modified SK variant such as that produced by mutagenesis or tnincation, 
technical approaches allowing for the conect and facile judgement regarding its suitability 
for being employed for designing "successful" SK-FBD fusions through the process of the 
present invention are also well detailed in the art/public domain. In addition, the fibrin 
binding domains (FBDs) of proteins such as fibronectin, blood coagulation fector/s, tissue 
plasminogen activator etc belong to a small "family*' of 'finger* type FBDs with highly 
conserved sequence, structure and function that also, similar to the case of the conserved 
family of streptokinases, would easily allow selection of functionally active 
domains/derivatives/variants of such domains so as to allow the successful constmction of the 
chimeric proteins disclosed in the present invention. In support of the above, I would like to 
cite several references, and discuss their salient scientific contributions, which would 
establish that all structural and functional aspects of SK as well as FBDs are sufficiently well 
understood for the enablement of the invention, and are in public domain. 
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u heen available on the sequence 

„ di»»en. »«P-°«- « ,997; an-c».-. 

1998- Science vol. 281, pp. 1662-1665), wmcn pr . „ 

P o» ,h. U.o»»™ i« ^ PobUc d»n.i« (e* s«: Malkc, a. 1993; Z*/. ™1. 2" PP^ 

r^^^ nr. , ove^u, o^y . ^ — 

246-^5 /J ii e+T^iriR of different sources such as 

JyUc *=»py (N-o. H., .993; vol. 278 pp. 246-257. and .f»en«s c»«. 

i„ »l««iflc pob.ic«i<».). 1^. moa SK's. in=sp«a.e of ani™.. source, «e cl»,ly 
homolo^ ,o a» P"«.W. SK ton. 5. H4*A 4* 

fo, hu.n». cariiovascntoi ftw « 3.« b.PP«" -o "60,o»dy =nri.«i SK 

dll *.« fwm *. «i««fflc poln,-of.™». »,d, *«fo». ^ SK oho,=n m m«.«... 

the present invention. 

U is unan^iguously clear ftoxn the knowledge now available in the public domain that 
different SK's. because of their close similarity to each other in tenns of sequence, &nct.on 
and structural design, can be predicted to display closely similar struccure-funa,on co- 
relationships. It is a weU established paradigm in the chemical and biological sciences that 
sin^ilar structures beget similar iunctional properties. In the biological context, particularly as 
it relates to the critical issue at hand v». how facile it wUl be, or will not be (dependmg on 
one's viewpoint), to «nploy "any" streptokinase, or a modified streptokinase, and use the 
approaches detailed in the present patent specification to design hybrid fusions of the type 
disclosed therein, we wish to categorically state that the state^f-the-knowledge tn the 
streptokinase and protein/rDMA engineering fields unambiguously allows a person sloUed xn 
these arts to successfully accomplish the objectives employing variant SK and hbnn bmdmg 
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# • 

.. , ff^rt and still obtain the desired functions of fibnn 

binding togedicr witb a plastnin oep 

which clm.6«s . ^ „,.d„„fandgu»ia»«"i»'«8""' 

„..h — -----^--^^ 

are conserved (i.e. expectedly inioienm ^ tK,t «in this case the disclosure is 

, ..eh prote.. s..ct.e ..tes to i. ^^^^^^^ ^^^^^^^ . 1., ISb. 
linuted to the plasminogen activators encoded by the sequen 
21b, and 22b." 

^CU»,- propers, "''"rl'tl^ ^' — " 

unlikelv. It should be appreciawa» mww , cir TOD 

Jhi, a P-pan, U .M83. a ^ is ^pV ^ ""°:"*°*rZ!^r 

d=u,i,.d ^ o» SK »»c«io«s which have b«a available in publ-c d»n,au. a,^ 
«v„al >«ua no, oriy id«.«^ the mi«mal SK rasioP/' con.is»« «i* sumval of K 

b„, ,„o„ in,po,«»..,. P^vide a .e. dea,^ d«crip.o„ of .he 
,pp»ach=./p™cedu«s .hat are ..ail, applicable >„ ^ ide»d8c.bon of ..cb nunma. ^g,^ 
^ „, given SK«K m,««,.' panicularly si.«. »».. SK. are clo^l, related «, each o«..r 



anyway. 



Tim eid..r by .nmcado. of *e SK protein by ''^ "f^^' 

SK <^ ^ reco^binan. DNA t.choi,u.s, foUo«cd «*er by ™p.d » 
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X. ^ iQ8^- Proc Nafl Acad Sci vol. 81. PP- 3557-3561) for 

zzsiz. z: - ^ « - 

»o ™. 387 392) the SK ft.gn»» l«.S<t co»si9=n. ».tl. a 8.v». SK, 

rl,«L vi™».l, .•i„fiBi«P«»b.. choice" Of va«n.«<.-c« .« «^ soccer ~ 

tl^X .renins ^ ^' " 

screening method for a desired property is available. In the case snep 

81. pp. 3"'"°'. j.ki..™m>dito8lu*tboflimmca(edSaeineiit5,«» 
of «ie«ti«c SMK. h,v. » d ^= ^ ^ ' J 

I lA ^« 10766.10271- Nibalam and Sahni., IVf J, i"ocne"i ^ ^ 
1995; Biochemistry vol. 34. pp. 10266-lu-i/i. i »^ 1 6879.16885- 

„ ^ 217 OD 1245-1254; Lin etal., 1996; BiocAmisfty vol. 35, pp. 16879-16885, 

/Jes C«mm vol. 217, pp. 1245 ll^ , 

Kim et al.. 1996; Biochem Mol Biol Infl vol. 40. pp. 939-945, Lee et al., U 

vol 41 pp. 199-207; Fay and Bokka, 1998; THromh. Haen^ou. Vol. 79. pp^ 985 
Bwl Int I vol. 'n, pp. , 0-4 <JR-> Manv more examples of such 

991- Kim et al., 2000; Thromb Res vol. 99. pp. 93-98). Many mo 
scientific »nidie. ^ available, but only a handful are cited here for brevity. 

Thus sufficient guidance is already available to r^idly and easily reject SK^related 
Thus, sufficient gu. ^^^^ 3^ 

sequences that are are mactive with respect to ru a«i 

1 «o » b. for second ...pon... .»P of ^ 

soecificaUon -nius. »*l«n«.. of d» i=v«.t,oo is nol i«st dop«>d«» on a eb^cKHSBC 

OBUo AcUon toed 3.19.04 psse 8. 4. 1"« ")*»". •S"'^"'"^ 

IHol .he ™^.d po...le SK se^ces .hose d^ »e pos.„« fo. 
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,f W^pcn^. '''^.^'"T.^ — " '^'^ 

procedures to «U=u,« „f fibr^ec^ «. available in puWic 

t «i. 269. pp. M938-3.945. M..*a e, ai., 
„<„.. / Biol a.em vol. 269. pp. '^''-'f >; J* ^ ^, Williams « al., 1993; 

vol. 32, pp. 7388-7395. f ^^^.1,3,^ proc»tees are eaady 

ro, .e aeiecon "'""T Jlllt ^1"-^ on *e basis o.^ 

nir::r;::rj:a,..ii.a^ 

.„0,e»ab.en..«.^-----'^^;i:r^^^^^ 
to .ffec Of . Siv^. ^.ioaAnoaificaiion of ..te 6e ^^'> 
,^.b„*=anbeinaepende«l,.=le«edby«.c...a»ypj«=^tt^^ 
PC acHva... and flbHn bi^g proponies) «e avaOabl. .n *.e^« 

^« ^a. (0 defiled med.^ exis< » p.duc and vanous i"^^; 

Lonship studies on SK m»»n. *a. .k co»padbl. v.* <^ '"""^ ""^ J"^^ 

:^lli/exis». i. is co„,l.»ly .0 ^ ^» "f;;"^ 

Iw sL a siv«, SK or FBD f« i« suiubUlty » be »dli«d for ft. d.s.9> of SK-FBR 
^^K 0, PBD.SK.FBD .ype of a»ion revealed in .he pa»., '^f^ 

I^, , deuy^. ao^oc PO acUvaSon kinoes p»«.e »g.ft.r «.di flbnn b™d™g 
C^„i.s - rJl ^nal properUes d». oan also be easU, b, screenu* Procedures 

detailed in the specification. 

NOW aperson«hoissldUedi.ail.afti.6.U,awareof.o.onbrfte«^do«alands^ 

Talipes of SK b« is also Ml, aware of *. mediods and »cbni^ » "iennft- ca»ly«^W 
:r;I^.n««id,inS.S,,i.isno,a.alldi«cU,orin«Uec.^lycball»^^^^^ 

sMled pe».n .o replace SK wiU> «.ofte, SK or i» c^alydcali, acuve ^a^-en-s^^ 
skmeo pereo H .j^,„H«n it is reasonable to state that the hybrids 

taking aforementioned aspects into consideration, it is reasonao 
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• ,„ 4e Office Ac«">^h .9. 2004 

, reinvention Uiin.»d» hybrid 

^ 5 of CbronccSn. M mennW *o . ^ ^^^^ i„ 

^«,.„ ran,, of . sKiUed pe«o„. Aiso, *e^ ^ ^ 

challenging Wlc for a sViUed pe«on. I uk. PP „ 
c^Hea *e fusion -"-^^^j:, ,.„„.e* . 

»„ own l.bor.t.n', «» "» .h.„g. m ,be 

„orK.b... I did no. o,«» ..y ..^-« """^^ ^^^^ 

— Tsrd::::rr::::,t::i — ■ 

genes coding for n^^ SKs derived functioually active 

.n. afr .xp,e«U. U^e ^ ^^^^l^.^ ™„ fna^n. 

^e^pUfled by d«.^s disclose^ ''Z^'ZJL viz. delayed, plaamU. 

.ybHda as w.« « *« t^/I,«,rb..-n.us«..desertpa.. 

d„..d.nt .edvtion of FG and .m..g binding Bbr 

J be e^U, c..ria.r«l «. proviae .nfndeu. .»bl«nent 

• i, is oractically ditficalt, if not impossible, to 

Forthet, the E««nine, .nest apptecme that « .s ptac y ^ 
..otpot^e a„ the p««i.es of d. aCv. »..nen-^ ^ «ea in dte ». 

— ■ "t^inf.nn.r ,.in. conventional 

„„uld ^ able to «x<n»ola» ^ b„iUc«al i«.ut ftom his side »td would 

^.odolo^s Of tbe ^ ^ ^-^7^7^ Of SK and ^ «.codMg 

g,„es which c«. th«. be fbs«i wtth tte Bbnn bmins doman. 

hybrids. 

•^.™»ion a sldUed person is fully a>vare that the 
t^s a««n«nnoned ^ts into ""'^'^"^ , ^ 5, and SK ot SK's 
hybnd fctnted between FB d»n». oM and2 » ^^^^ 
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* WUties encompassed within the scope of the invention. 

Funhe. the nature of the interaction b^twea. SK 

,eci.cat.n. especial. . ^^^^^l^Z JandU the o.er .y..^ of .e 
Now. a skilled person can easily extrapolate 
invention, .without feeing any intellectual chaUenge. 

■ner to view the invention in a holistic manner and have 
^ 1 «cr«.ctfullv request the examiner to view me m 
•n,us, I respectfully req ^ . ^^^ling aspects of the invention 

a favourable consideration about flie enabhng aspec 

A. herein of my own knowledge are true and thai all 
, Hereby declare that all statements ^« o^^^ ^ ^^^^ 
..ements n^ade on infonr^uon -d e ef . ^^^^^^^ ^^^^ 

sutements arc made with Icnowledse that w^^ul ^^^^^^ ^^^^ ^^^^^ 

punishable by fine or imprisonment, or both, ^^^J^ ^ ^pUcation 

States code and that willful false statements may jeopardize the ty / . 

forPatentoranypatentissuingthereon. /^V^^ 
Dated: 
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